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(57)Abstract: 

PURPOSE: To increase NOX purification performance in the lean atmosphere by incorporating at least 
one kind of noble metal selected from among platinum, rhodium and palladium, and ceria, barium and 
potassium on a refractory inorganic carrier and carrying a part or the whole of the noble metal on the 
ceria. 

CONSTITUTION: A catalyst for purifying HC, CO and NOX contained in exhaust gas discharged from 
an internal combustion engine, especially the catalyst A in which purification performance of NOX is 
excellent in the oxygen excess atmosphere is formed by incorporating at least one kind of noble metal 
selected from a group consisting of platinum, rhodium and palladium, and ceria, barium and potassium 
on a refactory inorganic carrier and carrying a part or the whole of the noble metal on the ceria. In 
order to furthermore increase the NOX absorption action of the catalyst for purifying exhaust gas, at 
least two pieces of catalyst are provided in the exhaust gas current of the engine. The catalyst 
containing zeolite carrying copper is arranged on the upstream side for the exhaust gas current and 
the catalyst A is arranged on the downstream side therefor. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The catalyst for exhaust gas purification characterized by some or all of the noble metals" 
concerned being supported by Seria including a kind of noble metals chosen from the group which consists 
of platinum, a rhodium, and palladium on fireproof inorganic support, Seria, and barium and a potassium at 
least. 

[Claim 2] The catalyst for exhaust-gas purification characterized by to consist of the catalyst bed B in which 
some or all of the noble metals concerned does not contain a potassium including a kind of noble metals 
chosen from the group which consists of platinum, a rhodium, and palladium on fireproof inorganic support, 
Seria, and barium and a potassium at least, including a kind of noble metals chosen from the group which 
consists of the catalyst bed A currently supported by Seria, platinum, a rhodium, and palladium. 
[Claim 3] The catalyst for exhaust gas purification characterized by establishing at least two catalysts into an 
engine exhaust air air current, arranging a copper support zeolite content catalyst to the upstream to an 
exhaust air air current, and arranging a catalyst according to claim 1 or 2 to the downstream. 
[Claim 4] claims 1-3 — the catalyst for exhaust gas purification to which Seria is characterized by being 
zirconium dissolution mold Seria in the catalyst for exhaust gas purification given [ one of ] in a term. 
[Claim 5] claims 1-4 ~ the catalyst for exhaust gas purification to which the content of a potassium and 
barium is converted into oxide weight, and per [ catalyst 1L ] and an each potassium are characterized by 
0.1 -20g, and barium being 0.1-100g in the catalyst for exhaust gas purification given [ one of ] in a term. 
[Claim 6] The manufacture approach of the catalyst for exhaust gas purification characterized by calcinating 
after carrying out the coat of the alumina powder which supported at least a kind of noble metals chosen 
from the group which consists of platinum, palladium, and a rhodium on fireproof inorganic support, and the 
Seria powder which supported some or all of the noble metals concerned to catalyst support, and calcinating 
after, sinking in the mixed water solution of the metal salt of a potassium and barium subsequently to this. 
[Claim 7] The manufacture approach of the catalyst for exhaust gas purification which is characterized by 
making burning temperature into 300-600 degrees C in manufacturing the catalyst for exhaust gas 
purification according to claim 6. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to the catalyst for exhaust gas purification which is especially 
excellent in the purification engine performance of NOx under a hyperoxia ambient atmosphere, and its 
manufacture approach about the catalyst for exhaust gas purification which purifies the hydrocarbon (HC), 
the carbon monoxide (CO), and nitrogen oxides (NOx) in the exhaust gas discharged by internal combustion 
engines, such as a gasoline and a Diesel motorcar, and a boiler, and its manufacture approach. 
[0002] 

[Description of the Prior Art] In recent years, from **** of the exhaustion problem of petroleum resources, 
and a global warming issue, implementation of a low-fuel-consumption automobile is expected and 
development of a lean combustion automobile is desired especially to the gasoline automobile. In a lean 
combustion automobile, the exhaust gas ambient atmosphere at the time of lean combustion transit turns into 
a hyperoxia ambient atmosphere ("lean atmosphere" is called hereafter) compared with a theoretical **** 
condition (a "SUTOIKI condition" is called hereafter). In lean atmosphere, when the conventional three way 
component catalyst was fitted, there was a problem that an NOx cleaning effect became inadequate from the 
effect of superfluous oxygen. For this reason, development of the catalyst which can purify NOx under a 
hyperoxia ambient atmosphere was desired. 

[0003] Before, it is proposed, and various catalysts which raise the NOx purification engine performance 
under lean atmosphere are divided roughly, and there are two kinds. One uses HC in exhaust gas as a 
reducing agent, and it oxidizes and NOx is purified, and another absorbs NOx under lean atmosphere and 
carries out emission purification of NOx under a SUTOIKI condition or an overfuel (rich) ambient 
atmosphere. 

[0004] As a former typical thing, the catalyst which made JP,63-100919,A support copper (Cu) to a zeolite 
is indicated, for example. 

[0005] On the other hand, as a latter typical thing, JP,5-168860,A is made to support a lanthanum etc. to 
platinum (Pt), and the catalyst using a lanthanum as an NOx absorber is indicated, for example. 
[0006] However, the catalyst indicated by above-mentioned JP,5-168860,A has the problem that NOx 
absorptance is inadequate, and the catalyst for exhaust gas purification which is the purpose which solves 
this problem, for example, uses alkali and alkaline earth metal for JP,5-261287,A, JP,5-317652,A, and JP,6- 
31 139,A is indicated. Moreover, the catalyst for exhaust gas purification containing alkali metal, alkaline 
earth metal, a rare earth metal, and an iron-group metal is indicated by JP,6-142458,A. 
[0007] 

[Problem(s) to be Solved by the Invention] However, the above-mentioned conventional exhaust gas 
purification catalyst has the inadequate NOx absorptivity ability under lean atmosphere, and is especially 
insufficient of the NOx absorptivity ability after durability. 

[0008] Moreover, although the function as a three way component catalyst is also required of coincidence 
since NOx absorbed by lean atmosphere must be purified in SUTOIKI or a rich condition in the catalyst of 
such an NOx absorption mold If the alkali of a considerable amount and alkaline earth metal are added in 
order to obtain sufficient NOx absorption function, as mentioned above The strong basicity of alkali and 
alkaline earth metal affected the catalyst engine performance, the oxidation capacity of noble metals was 
reduced, and there was a problem that HC as a three way component catalyst and the inversion engine 
performance of CO became inadequate. 

[0009] Therefore, the purpose of this invention is to offer the catalyst for exhaust gas purification which the 
NOx purification engine performance under the lean atmosphere which did not show activity sufficient with 
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the conventional catalyst can be raised, and can fully discover the function as a three way component 

catalyst, and its manufacture approach. 

[0010] 

[Means for Solving the Problem] this invention persons reached [ raising the NOx absorbing power under 
lean atmosphere, and ] a header and this invention by including at least a kind of noble metals chosen from 
the group which consists of platinum, a rhodium, and palladium, Seria, and barium and a potassium, as a 
result of inquiring in order to solve the above-mentioned technical problem. 

[001 1] The catalyst for exhaust gas purification according to claim 1 is characterized by some or all of the 
noble metals concerned being supported by Seria including a kind of noble metals chosen from the group 
which consists of platinum, a rhodium, and palladium on fireproof inorganic support, Seria, and barium and 
a potassium at least. 

[0012] In order to raise HC and CO activity of said catalyst further, moreover, the catalyst for exhaust gas 
purification according to claim 2 At least a kind of noble metals chosen from the group which consists of 
platinum, a rhodium, and palladium on fireproof inorganic support, The catalyst bed A with which some or 
all of the noble metals concerned is supported by Seria including Seria, and barium and a potassium It is 
characterized by consisting of the catalyst bed B which does not contain a potassium at least, including a 
kind of noble metals chosen from the group which consists of platinum, a rhodium, and palladium. 
[0013] Furthermore, in order to raise further the NOx absorption of the catalyst for exhaust gas purification 
according to claim 1 or 2, the catalyst for exhaust gas purification according to claim 3 is characterized by 
establishing at least two catalysts into an engine exhaust air air current, arranging a copper support zeolite 
content catalyst to the upstream to an exhaust air air current, and arranging a catalyst according to claim 1 or 
2 to the downstream. 

[0014] in order [ furthermore, ] to raise further the NOx absorption and endurance of the catalyst for exhaust 
gas purification according to claim 1 to 3 — the catalyst for exhaust gas purification according to claim 4 — 
claims 1-3 — in the catalyst for exhaust gas purification given [ one of ] in a term, Seria is characterized by 
being zirconium dissolution mold Seria. 

[0015] in order [ furthermore, ] to raise the NOx absorptivity ability of the catalyst for exhaust gas 
purification according to claim 1 to 4 — the catalyst for exhaust gas purification according to claim 5 — 
claims 1-4 — in the catalyst for exhaust gas purification given [ one of ] in a term, the content of a potassium 
and barium is converted into oxide weight, and per [ catalyst 1 L ] and an each potassium are characterized 
by 0. 1 -20g, and barium being 0. 1 -1 OOg. 

[0016] At least one sort chosen from the group which consists of platinum, a rhodium, and palladium as 
noble metals used for the catalyst for exhaust gas purification of this invention is used. The content of said 
noble metals in a catalyst will not be limited especially if NOx absorbing power and the three way 
component catalyst engine performance at the time of SUTOIKI are fully obtained, but if fewer than O.lg, 
even if the engine performance of 3 sufficient yuan will not be obtained but it will use it mostly from 1 Og, as 
for the significant improvement in a property, per [ catalyst 1L / 0.1-1 Og ] are desirable from the point of not 
seeing. 

[0017] The base material for supporting some or all of said noble metals has the point of promotion of NOx 
oxidation reaction required for NOx absorption to desirable Seria. As noble-metals support base materials 
other than Seria, in order to secure the dispersibility of noble metals, especially the dispersibility of the 
noble metals after durability, a heat-resistant inorganic material with a large specific surface area is suitable, 
and especially an activated alumina is desirable. In order to raise a heat-resistant specific surface area, the 
activated alumina which added rare earth elements, a zirconia, etc. may be used. When the dispersibility of 
sufficient noble metals will not be acquired if there is less amount of the activated alumina used than per 
[ catalyst 1L ] and 50g, but it is mostly used from 300g, it is desirable that they are 50-300g from the point 
that degradation is seen. 

[0018] Moreover, Seria used for the catalyst for exhaust gas purification of this invention has especially 
desirable zirconium dissolution mold Seria from the point which raises NOx oxidizing quality ability and 
endurance. As for "dissolution", some cerium atoms in Seria say the thing in the condition of having 
permuted by the zirconium, and the oxide of such a condition is also called a multiple oxide here. As for this 
zirconium dissolution mold Seria, it is desirable that a part or all of the component has compound-ized. 
[0019] As for the amount of the Seria concerned, it is desirable that they are per [ catalyst 1L / 10-100g ]. If 
it is less than lOg, even if the engine performance or the NOx oxidation ability of 3 yuan will not fully be 
obtained but it will exceed lOOg conversely, the capable increase-in-quantity effectiveness is not acquired. 
Moreover, although the zirconium of zirconium dissolution mold Seria and especially the ratio of a cerium 
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are not limited, it is desirable that mol % of a zirconium is 5 - 50%. When mol % of a zirconium becomes 
except said range, NOx oxidation reaction required for NOx absorption or thermal resistance will fall. 
[0020] According to the structure where some or all of said noble metals is supported by Seria, NOx 
oxidation reaction required for NOx absorption increases further, and obtains the outstanding NOx 
absorption. 

[0021] Moreover, convert into metallic-oxide weight the content of the potassium used for the catalyst for 
exhaust gas purification of this invention, and barium, it catalyst 1L Hits, and it is desirable that a potassium 
is [ 0.1 -20g, and barium ] 0.1-100g respectively. Even if NOx absorbing power is not fully acquired and it 
applies many amounts from this in case of an amount smaller than this, the capable increase-in-quantity 
effectiveness is not acquired. 

[0022] Although the catalyst for exhaust gas purification according to claim 2 changes especially combining 
a catalyst bed A and the noble-metals catalyst bed B according to claim 1, arrangement of said A horizon 
and a B horizon is not limited especially from this thing [ that the effectiveness of layer separation is 
accepted in the case of which ], even if a B horizon is located in an A horizon lower layer at the upper layer, 
and even if reverse. 

[0023] At least one sort of noble metals chosen from the group which consists of platinum, a rhodium, and 
palladium are contained in the noble metals in said noble-metals catalyst bed B. Moreover, if fewer than 
O.lg, even if the engine performance of 3 sufficient yuan will not be obtained but it will use it mostly from 
lOg, as for the significant improvement in the engine performance, per [ catalyst 1L / 0.1-1 Og ] are desirable 
[ the content of the noble metals will not be limited especially if NOx absorbing power and the three way 
component catalyst engine performance at the time of SUTOIKI are fully obtained, but ] from the point of 
not seeing. Moreover, a potassium must not be contained in the catalyst bed B concerned, and this is for not 
reducing the oxidation engine performance to HC and CO of noble metals, and maintaining highly. 
[0024] In order to secure the dispersibility of noble metals, especially the dispersibility of the noble metals 
after durability to the base material for supporting the noble metals in the catalyst bed B concerned, a heat- 
resistant inorganic material with a large specific surface area is suitable, and especially an activated alumina 
is desirable. In order to raise a heat-resistant specific surface area, the activated alumina which added rare 
earth elements, a zirconia, etc. may be used. If there is less amount of the activated alumina used than per 
[ catalyst 1L ] and 50g, even if the engine performance will fall without acquiring the dispersibility of 
sufficient noble metals and it will use mostly from 300g, it is desirable that they are 50-300g from the point 
that degradation is seen. 

[0025] Moreover, if fewer than lOOg, even if sufficient NOx reducibility ability will not be obtained but it 
will use it mostly from 300g, as for the significant improvement in the engine performance, per [ catalyst 
support 1L / 100-300g ] are desirable [ especially if the content of Cu support zeolite catalyst prepared in the 
upstream to the exhaust gas style in invention according to claim 3 is an amount which shows an NOx 
cleaning effect, it will not be limited, but ] from the point of not seeing. In order to raise catalytic activity 
and endurance, Co, calcium, P, Ce, Nd, etc. may be added. That the activity after Cu ion exchange excels 
[ that ] in thermal resistance highly as a zeolite is used preferably, for example, there are a PENTARU mold 
zeolite, Y mold zeolite, mordenite, a ferrierite, etc. 

[0026] The installation approach to the exhaust air system of the Cu support zeolite catalyst concerned and a 
catalyst according to claim 1 or 2 It is important to install a catalyst according to claim 1 or 2 in the 
upstream for Cu support zeolite catalyst to an exhaust gas style again at the downstream to an exhaust gas 
style. For example, the approach that the approach of equipping with and arranging two sorts of catalysts in 
one catalytic converter, the method of putting said two sorts of catalysts into a separate converter, and 
installing them, etc. are well-known can be used. Especially the installation location of a catalyst is not 
limited, for example, a manifold directly under location, an under floor location, etc. are raised. With the 
catalyst per the preceding paragraph of this catalyst system, and each latter part, when the purification 
engine performance is not enough, both the preceding paragraph, and both [ either or ] may be further made 
[ two or more ], or a variety catalyst may be added. 

[0027] Honeycomb support, metal support, etc. which have the monolith structure which can use it, 
choosing suitably from well-known catalyst support as catalyst support used by this invention for example, 
which consists of a fireproof ingredient are mentioned. As for especially the configuration of this catalyst 
support, it is desirable to usually use it in a honeycomb configuration, although not restricted, it is possible 
also for using the honeycomb which consists of metallic materials, such as ferrite system stainless steel, 
although many things of quality of cordierite, such as a ceramic, are generally used as this honeycomb 
material, and may fabricate the catalyst powder itself in a honeycomb configuration further. By making the 
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configuration of a catalyst into the shape of a honeycomb, since the catalyst area of a catalyst and exhaust 
gas becomes large and pressure loss is also suppressed, when using as an object for automobiles etc., it is 
very advantageous. 

[0028] In order to manufacture the catalyst for exhaust gas purification of this invention For example, 
prepare the compound of the element to support beforehand and the coat of the water-soluble slurry which 
ground such mixture with wet is carried out to monolith support. After drying, the coat of the components 
other than a potassium and barium is carried out to monolith support among the approach of calcinating and 
acquiring, and the element to support, after drying, it calcinates, and there is a method of sinking in and 
acquiring the water solubility which subsequently contains the salt of each component of a potassium and 
barium. 

[0029] Especially the manufacture approach of the catalyst for exhaust gas purification according to claim 6 
The alumina powder which supported at least a kind of noble metals chosen from the group which consists 
of platinum, palladium, and a rhodium on fireproof inorganic support, It is characterized by calcinating, 
after carrying out the coat of the Seria powder which supported some or all of the noble metals concerned to 
catalyst support, and calcinating, after, sinking in the mixed water solution of the metal salt of a potassium 
and barium subsequently to this. 

[0030] Moreover, in manufacturing the catalyst for exhaust gas purification according to claim 6, the 
manufacture approach of the catalyst for exhaust gas purification according to claim 7 is characterized by 
making burning temperature into 300-600 degrees C. 

[003 1] Although it can be used as a raw material compound for catalyst preparation combining a nitrate, a 
carbonate, ammonium salt, acetate, a halogenide, an oxide, etc., it is desirable to use a water-soluble salt 
especially from a viewpoint which raises the catalyst engine performance to HC and NOx. Unless it is not 
limited to an approach special as the method of preparation but is accompanied by the remarkable 
maldistribution of a component, various approaches, such as a well-known evaporation-to-dryness method, 
settling, and the sinking-in method, can be used. 

[0032] There are an approach of calcinating and acquiring, after drying a cerium and the mixed water 
solution containing the salt of a zirconium, for example, although especially the manufacture approach 
especially of zirconium dissolution mold Seria is not limited, and the approach of calcinating, after drying 
the precipitate which added and obtained ammonium, the ammonium carbonate, and the citric acid in the 
mixed water solution of each salt. 

[0033] Moreover, the above-mentioned heat treatment is performed under air or air circulation, and if 300 
degrees C - 600 degrees C are desirable and is less than 300 degrees C, the whole will not serve as an oxide, 
but if it exceeds 600 degrees C, specific surface area will fall, and the burning temperature is not desirable. 
[0034] 

[Function] The catalyst for exhaust gas purification according to claim 1 contains at least a kind of noble 
metals chosen from the group which consists of platinum, palladium, and a rhodium, Seria, and barium and 
a potassium, and when some or all of said noble metals is supported by Seria and both live together, it raises 
NOx oxidation reaction required for NOx absorption. Moreover, the NOx absorptance which barium and a 
potassium originally have is to be fully able to demonstrate because barium and a potassium touch the 
interface of noble metals and Seria. After durability makes it hard for these factors to lap, and to raise NOx 
absorbing power, and to fall the catalyst engine performance. 

[0035] Especially the catalyst for exhaust gas purification according to claim 2 obtains sufficient three way 
component catalyst engine performance, obtaining NOx absorptivity ability by considering as the two-layer 
structure which comes to combine the catalyst bed A and the above-mentioned noble-metals support catalyst 
bed B containing the above-mentioned noble metals, Seria, and barium and a potassium. The noble metals in 
a catalyst bed A show the operation which mainly promotes absorption of NOx as described above. On the 
other hand, the noble metals in a catalyst bed B promote oxidation of HC and CO further, and raise the 
reduction effectiveness of NOx. Therefore, if a potassium is contained in a catalyst B horizon, in order that a 
potassium may reduce HC and CO oxidation engine performance of said noble metals, don't contain a 
potassium in the catalyst bed B concerned. 

[0036] It is especially related with the catalyst for exhaust gas purification according to claim 3. Moreover, 
conventionally NOx purification catalysts, such as Cu support zeolite catalyst, and NOx absorption 
catalysts, such as Pt-lanthanum catalyst, for example, on the property, If the HC/NOx ratio in exhaust gas is 
small, a cleaning effect will not fully be acquired, and if Lean performs stationary transit in the latter, an 
NOx absorbed amount will reach saturation, and the former has the problem that absorption is lost soon, and 
was not able to purify NOx under the broad service condition. Therefore, invention according to claim 3 is 
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raising the absorption of a latter NOx absorption catalyst by once contacting exhaust gas to Cu support 
zeolite catalyst. The absorption is oxidation of NOx required for NOx absorption at for example, Cu support 
zeolite catalyst having advanced promptly, and having assisted work of an NOx absorber, and HC, NOx and 
02 with Cu support zeolite catalyst convenient to NOx absorption. It is possible that it has changed into 
concentration etc. 

[0037] Furthermore, compared with the case where Seria purer than Seria is zirconium dissolution mold 
Seria is used, the NOx oxidation engine performance and endurance increase, and especially the catalyst for 
exhaust gas purification according to claim 4 acquires the outstanding NOx absorption and endurance. 
[0038] Furthermore, especially the catalyst for exhaust gas purification according to claim 5 obtains NOx 
absorptivity ability by limiting, as the content of a potassium and barium was respectively described above, 
securing the engine performance at the time of SUTOIKI. 

[0039] Moreover, the manufacture approach of the catalyst for exhaust gas purification according to claim 6 
The alumina powder which supported at least a kind of noble metals chosen from the group which consists 
of platinum, palladium, and a rhodium on fireproof inorganic support, By considering as the process which 
calcinates after carrying out the coat of the Seria powder which supported some or all of the noble metals 
concerned to catalyst support, and is calcinated after, sinking in the mixed water solution of the metal salt of 
a potassium and barium subsequently to this A potassium and barium will touch the interface of noble 
metals and Seria, and the NOx absorptance which barium and a potassium originally have can fully be 
demonstrated. 

[0040] Moreover, the manufacture approach of the catalyst for exhaust gas purification according to claim 7 
brings about the uniform dispersibility of noble metals into a catalyst, without spoiling the dispersibility of 
noble metals by limiting with 300-600 degrees C, as heat treatment burning temperature was described 
above. 
[0041] 

[Example] A following example and the following example of a comparison explain this invention. 
The nitric-acid rhodium (Rh) water solution was sunk into example 1 activated-alumina powder, it 
calcinated at 400 degrees C after desiccation for 1 hour, and Rh support activated-alumina powder (powder 
A) was obtained. Rh concentration of this powder A was 2.0 % of the weight. After sinking in and drying a 
dinitro diamine platinum (Pt) water solution to activated-alumina powder, it calcinated at 400 degrees C for 
1 hour, and Pt support activated-alumina powder (powder B) was obtained. Pt concentration of this powder 
B was 4.0 % of the weight. The 108g (powder A) of the above-mentioned Rh support activated-alumina 
powder, 53 lg (powder B) of Pt support activated-alumina powder, 180g of activity Seria powder, 81 g of 
activated-alumina powder, and 900g of water were added, it supplied to the magnetic ball mill, preferential 
grinding was carried out to it, and slurry liquid was obtained. After having made this slurry liquid adhere to 
the nature monolith support of cordierite (1.3L, 400 eels), removing the slurry of the surplus in a eel in 
airstream and drying at 130 degrees C, it calcinated at 400 degrees C for 1 hour, and the ingredient of coat 
layer weight 100 g/L-support was obtained. Into the ingredient of the coat layer weight 100 g/L-support 
concerned, the mixed water solution of potassium acetate and barium acetate was calcinated at 400 degrees 
C for 1 hour, after sinking in and drying, and the catalyst for exhaust gas purification was acquired into it. 
The content of the potassium in the catalyst concerned and barium was respectively converted into the 
oxide, and were 5 g/L, and 20g/L. 

[0042] The catalyst for exhaust gas purification was acquired like the example 1 except having converted 
the content of example 2 potassium and barium into the oxide respectively, and having made it into 10 g/L 
and 40 g/L. 

[0043] Ammonia was added in the mixed water solution of example 3 zirconium nitrate and a cerium 
nitrate, obtained sediment was filtered, after drying, it calcinated at 400 degrees C for 3 hours, and 
zirconium dissolution mold Seria powder (powder C) was obtained. The amount of the zirconium contained 
in the zirconium dissolution mold Seria powder C concerned was converted into a metal mol, and were 
Zr/Ce=5/95. The catalyst for exhaust gas purification was acquired like the example 1 except having used 
this zirconium dissolution mold Seria powder C instead of the activity Seria powder of an example 1 . 
[0044] The zirconium dissolution mold Seria powder (powder D) of example 4 Zr/Ce=40/60 was obtained 
by the same approach as an example 3, and the catalyst for exhaust gas purification was acquired like the 
example 1 except having used this zirconium dissolution mold Seria powder D instead of the activity Seria 
powder of an example 1 . 

[0045] After sinking in and drying a dinitrodiammine platinum (Pt) water solution to example 5 activity 
Seria powder, it calcinated at 400 degrees C for 1 hour, and Pt support activity Seria powder (powder E) was 
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obtained. Pt concentration of this powder E was 2.0 % of the weight. 108g (powder A) of Rh support 
activated-alumina powder obtained in the example 1, 35 lg (powder B) of Pt support activated-alumina 
powder, the 1 80g (powder E) of the above-mentioned Pt support activity Seria powder, 261 g of activated- 
alumina powder, and 900g of water were added, it supplied to the magnetic ball mill, preferential grinding 
was carried out to it, and slurry liquid was obtained. After having made this slurry liquid adhere to the 
nature monolith support of cordierite (1 .3L, 400 eels), removing the slurry of the surplus in a eel in 
airstream and drying at 130 degrees C, it calcinated at 400 degrees C for 1 hour, and the ingredient of coat 
layer weight 100 g/L-support was obtained. After sinking in and drying the mixed water solution of 
potassium acetate and barium acetate into the ingredient of the 100 g/L-support concerned, it calcinated at 
400 degrees C for 1 hour, and the catalyst for exhaust gas purification was acquired. The content of the 
potassium in the catalyst concerned and barium was respectively converted into the oxide, and were 5 g/L, 
and 20g/L. 

[0046] The catalyst for exhaust gas purification was acquired like the example 5 except having used the 
zirconium dissolution mold Seria powder (powder C) obtained in the example 3 instead of the activity Seria 
powder of example 6 example 5. 

[0047] 72g (powder A) of Rh support activated-alumina powder obtained in the example 7 example 1, 348g 
(powder B) of Pt support activated-alumina powder, 120g of activity Seria powder, 60g of activated-alumina 
powder, 124g of potassium acetate, 428g of barium acetate, and 900g of water were added, it supplied to the 
magnetic ball mill, preferential grinding was carried out to it, and slurry liquid was obtained. After having 
made this slurry liquid adhere to the nature monolith support of cordierite (1 ,3L, 400 eels), removing the 
slurry of the surplus in a eel in airstream and drying at 130 degrees C, it calcinated at 400 degrees C for 1 
hour, and the lower layer catalyst of coat layer weight 75 g/L-support was acquired. The content of the 
potassium in the ingredient concerned and barium was respectively converted into the oxide, and were 5 
g/L, and 20g/L. 108g (powder A) of Rh support activated-alumina powder obtained in the example 1, 540g 
(powder B) of Pt support activated-alumina powder, 180g of activity Seria powder, 72g of activated-alumina 
powder, and 900g of water were added, it supplied to the magnetic ball mill, preferential grinding was 
carried out to it, and slurry liquid was obtained. After having made this slurry liquid adhere to the above- 
mentioned 75 g/L-support, removing the slurry of the surplus in a eel in airstream and drying at 130 degrees 
C, it calcinated at 400 degrees C for 1 hour, and combining the upper catalyst and the lower layer catalyst, it 
was total and the catalyst for exhaust gas purification of coat layer weight 125 g/L-support was acquired. 
[0048] The catalyst for exhaust gas purification was acquired like the example 7 except making reverse the 
upper and lower sides of a coat layer by making a lower layer catalyst into the upper catalyst, using the 
upper catalyst in example 8 example 7 as a lower layer catalyst. 

[0049] 108g (powder A) of Rh support activated-alumina powder obtained in the example of comparison 1 
example 1, 53 lg (powder B) of Pt support activated-alumina powder, 26 lg of activated-alumina powder, 
and 900g of water were added, it supplied to the magnetic ball mill, preferential grinding was carried out to 
it, and slurry liquid was obtained. After having made this slurry liquid adhere to the nature monolith support 
of cordierite (1.3L, 400 eels), removing the slurry of the surplus in a eel in airstream and drying at 130 
degrees C, it calcinated at 400 degrees C for 1 hour, and the ingredient of coat layer weight 100 g/L-support 
was obtained. After sinking in and drying the mixed water solution of potassium acetate and barium acetate 
into the ingredient of the 1 00 g/L-support concerned, it calcinated at 400 degrees C for 1 hour, and the 
catalyst for exhaust gas purification was acquired. The content of the potassium in the catalyst concerned 
and barium was respectively converted into the oxide, and were 5 g/L, and 20g/L. 

[0050] 108g (powder A) of Rh support activated-alumina powder obtained in the example of comparison 2 
example 1, 53 lg (powder B) of Pt support activated-alumina powder, 180g of activity Seria powder, 81 g of 
activated-alumina powder, and 900g of water were added, it supplied to the magnetic ball mill, preferential 
grinding was carried out to it, and slurry liquid was obtained. After having made this slurry liquid adhere to 
the nature monolith support of cordierite (1 .3L, 400 eels), removing the slurry of the surplus in a eel in 
airstream and drying at 130 degrees C, it calcinated at 400 degrees C for 1 hour, and the catalyst for exhaust 
gas purification of coat layer weight 1 00 g/L-support was acquired. 

[005 1 ] After sinking in and drying a dinitrodiammine palladium water solution to example 9 activated- 
alumina powder, it calcinated at 400 degrees C for 1 hour, and Pd support activated-alumina powder 
(powder F) was obtained. Pd concentration of this powder F was 4.0 % of the weight. The 630g (powder F) 
of the Pd support activated-alumina powder concerned, 180g of activity Seria powder, 90g of activated- 
alumina powder, and 900g of water were added, it supplied to the magnetic ball mill, preferential grinding 
was carried out to it, and slurry liquid was obtained. After having made this slurry liquid adhere to the 
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nature monolith support of cordierite (1 .3L, 400 eels), removing the slurry of the surplus in a eel in 
airstream and drying at 130 degrees C, it calcinated at 400 degrees C for 1 hour, and the ingredient of coat 
layer weight 100 g/L-support was obtained. After sinking in and drying the mixed water solution of 
potassium acetate and barium acetate into the ingredient of the 100 g/L-support concerned, it calcinated at 
400 degrees C for 1 hour, and the catalyst for exhaust gas purification was acquired. The content of the 
potassium in the catalyst concerned and barium was respectively converted into the oxide, and were 5 g/L, 
and 20g/L. 

[0052] The catalyst for exhaust gas purification was acquired like the example 9 except having converted 
the content of example 10 potassium and barium into the oxide respectively, and having made it into 10 g/L 
and 40 g/L. 

[0053] The catalyst for exhaust gas purification was acquired like the example 9 except having used the 
zirconium dissolution mold Seria powder (powder C) obtained in the example 1 1 example 3 instead of the 
activity Seria powder of an example 9. 

[0054] The catalyst for exhaust gas purification was acquired like the example 9 except having used the 
• zirconium dissolution mold Seria powder (powder D) obtained in the example 12 example 4 instead of the 
activity Seria powder of an example 9. 

[0055] After sinking in and drying a dinitrodiammine palladium water solution to example 13 activity Seria 
powder, it calcinated at 400 degrees C for 1 hour, and Pd support activity Seria powder (powder G) was 
obtained. Pd concentration of this powder G was 4.0 % of the weight. 450g (powder F) of Pd support 
activated-alumina powder obtained in the example 9, the 1 80g (powder G) of the above-mentioned Pd 
support activity Seria powder, 270g of activated-alumina powder, and 900g of water were added, it supplied 
to the magnetic ball mill, preferential grinding was carried out to it, and slurry liquid was obtained. After 
having made this slurry liquid adhere to the nature monolith support of cordierite (1 .3L, 400 eels), removing 
the slurry of the surplus in a eel in airstream and drying at 130 degrees C, it calcinated at 400 degrees C for 
1 hour, and the ingredient of coat layer weight 100 g/L-support was obtained. After sinking in and drying 
the mixed water solution of potassium acetate and barium acetate into the ingredient of the 100 g/L-support 
concerned, it calcinated at 400 degrees C for 1 hour, and the catalyst for exhaust gas purification was 
acquired. The content of the potassium in the catalyst 15 concerned and barium was respectively converted 
into the oxide, and were 5 g/L, and 20g/L. 

[0056] The catalyst for exhaust gas purification was acquired like the example 13 except having used the 
zirconium dissolution mold Seria powder (powder C) obtained in the example 14 example 3 instead of the 
activity Seria powder of an example 13. 

[0057] 420g (powder F) of Pd support activated-alumina powder obtained in the example 15 example 9, 
120g of activity Seria powder, 60g of activated-alumina powder, 124g of potassium acetate, 428g of barium 
acetate, and 900g of water were added, it supplied to the magnetic ball mill, preferential grinding was 
carried out to it, and slurry liquid was obtained. After having made this slurry liquid adhere to the nature 
monolith support of cordierite (1 .3L, 400 eels), removing the slurry of the surplus in a eel in airstream and 
drying at 130 degrees C, it calcinated at 400 degrees C for 1 hour, and the lower layer catalyst of coat layer 
weight 75 g/L-support was acquired. The content of the potassium in the ingredient concerned and barium 
was respectively converted into the oxide, and were 5 g/L, and 20g/L. 63 Og (powder F) of Pd support 
activated-alumina powder obtained in the example 9, 180g of activity Seria powder, 90g of activated- 
alumina powder, and 900g of water were added, it supplied to the magnetic ball mill, preferential grinding 
was carried out to it, and slurry liquid was obtained. After having made this slurry liquid adhere to the 
above-mentioned 75 g/L-support, removing the slurry of the surplus in a eel in airstream and drying at 130 
degrees C, it calcinated at 400 degrees C for 1 hour, and combining the upper catalyst and the lower layer 
catalyst, it was total and the catalyst for exhaust gas purification of 125 g/L-support was acquired. 
[0058] The catalyst for exhaust gas purification was acquired like the example 1 5 except making reverse the 
upper and lower sides of a coat layer by making a lower layer catalyst into the upper catalyst, using the 
upper catalyst in example 16 example 15 as a lower layer catalyst. 

[0059] Preferential grinding of 630g (powder F) of Pd support activated-alumina powder obtained in the 
example of comparison 3 example 9, 270g of activated-alumina powder, and the 900g of the water was 
added, thrown in and carried out to the magnetic ball mill, and slurry liquid was obtained. After having 
made this slurry liquid adhere to the nature monolith support of cordierite (1.3L, 400 eels), removing the 
slurry of the surplus in a eel in airstream and drying at 130 degrees C, it calcinated at 400 degrees C for 1 
hour, and the ingredient of coat layer weight 100 g/L-support was obtained. After sinking in and drying the 
mixed water solution of potassium acetate and barium acetate into the ingredient of the 100 g/L-support 
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concerned, it calcinated at 400 degrees C for 1 hour, and the catalyst for exhaust gas purification was 
acquired. The content of the potassium in the catalyst concerned and barium was respectively converted into 
the oxide, and were 5 g/L, and 20g/L. 

[0060] 630g (powder F) of Pd support activated-alumina powder obtained in the example of comparison 4 
example 9, 1 80g of activity Seria powder, 90g of activated-alumina powder, and 900g of water were added, 
it supplied to the magnetic ball mill, preferential grinding was carried out to it, and slurry liquid was 
obtained. After having made this slurry liquid adhere to the nature monolith support of cordierite (1 .3L, 400 
eels), removing the slurry of the surplus in a eel in airstream and drying at 130 degrees C, it calcinated at 
400 degrees C for 1 hour, and the catalyst for exhaust gas purification of coat layer weight 100 g/L-support 
was acquired. 

[0061] After repeating the activity filtered after mixing and stirring 5.2kg of copper-nitrate water solutions 
and 2kg of zeolite powder of 170.2 mols of examples, and L 3 times, it dried and calcinated and Cu support 
zeolite powder (powder H) was obtained. Cu concentration of this powder H was 5%. Preferential grinding 
of 810g [ of this Cu support zeolite powder ] (powder H) and silica sol (20% of solid content) 45 Og and the 
540g of the water was thrown in and carried out to the magnetic ball mill, and slurry liquid was obtained. 
After having made this slurry liquid adhere to the nature monolith support of cordierite (1 ,3L, 400 eels), 
removing the slurry of the surplus in a eel in airstream and drying at 130 degrees C, it calcinated at 400 
degrees C for 1 hour, and Cu support zeolite catalyst of coat layer weight 300 g/L-support was acquired. The 
catalyst acquired in the example 1 in this Cu support zeolite catalyst by the upstream of exhaust air flow 
again has been arranged to the downstream. 

[0062] The catalyst acquired in the example 2 by the upstream of exhaust air flow again in Cu support 

zeolite catalyst acquired in the example 1 8 example 1 7 has been arranged to the downstream. 

[0063] The catalyst acquired in the example 3 by the upstream of exhaust air flow again in Cu support 

zeolite catalyst acquired in the example 1 9 example 1 7 has been arranged to the downstream. 

[0064] The catalyst acquired in the example 4 by the upstream of exhaust air flow again in Cu support 

zeolite catalyst acquired in the example 20 example 17 has been arranged to the downstream. 

[0065] The catalyst acquired in the example 5 by the upstream of exhaust air flow again in Cu support 

zeolite catalyst acquired in the example 21 example 17 has been arranged to the downstream. 

[0066] The catalyst acquired in the example 6 by the upstream of exhaust air flow again in Cu support 

zeolite catalyst acquired in the example 22 example 17 has been arranged to the downstream. 

[0067] The catalyst acquired in the example 7 by the upstream of exhaust air flow again in Cu support 

zeolite catalyst acquired in the example 23 example 17 has been arranged to the downstream. 

[0068] The catalyst acquired in the example 8 by the upstream of exhaust air flow again in Cu support 

zeolite catalyst acquired in the example 24 example 1 7 has been arranged to the downstream. 

[0069] The catalyst acquired in the example 9 by the upstream of exhaust air flow again in Cu support 

zeolite catalyst acquired in the example 25 example 17 has been arranged to the downstream. 

[0070] The catalyst acquired in the example 10 by the upstream of exhaust air flow again in Cu support 

zeolite catalyst acquired in the example 26 example 17 has been arranged to the downstream. 

[0071] The catalyst acquired in the example 1 1 by the upstream of exhaust air flow again in Cu support 

zeolite catalyst acquired in the example 27 example 17 has been arranged to the downstream. 

[0072] The catalyst acquired in the example 12 by the upstream of exhaust air flow again in Cu support 

zeolite catalyst acquired in the example 28 example 17 has been arranged to the downstream. 

[0073] The catalyst acquired in the example 13 by the upstream of exhaust air flow again in Cu support 

zeolite catalyst acquired in the example 29 example 17 has been arranged to the downstream. 

[0074] The catalyst acquired in the example 14 by the upstream of exhaust air flow again in Cu support 

zeolite catalyst acquired in the example 30 example 17 has been arranged to the downstream. 

[0075] The catalyst acquired in the example 15 by the upstream of exhaust air flow again in Cu support 

zeolite catalyst acquired in the example 31 example 17 has been arranged to the downstream. 

[0076] The catalyst acquired in the example 1 6 by the upstream of exhaust air flow again in Cu support 

zeolite catalyst acquired in the example 32 example 17 has been arranged to the downstream. 

[0077] The catalyst presentation of the above-mentioned examples 1-32 and the examples 1-4 of a 

comparison is shown in the next tables 1 and 2. 

[Table 1] 
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[0078] About the catalyst and catalyst system of the example of trial 1 aforementioned examples 1-32, and 
the examples 1-4 of a comparison, catalytic activity evaluation after the first stage and durability was 
performed on condition that the following. The automatic evaluation equipment using the model gas which 
imitated the exhaust gas of an automobile was used for activity evaluation. 

[0079] The durable condition engine 4400cc exhaust air system was equipped with the catalyst, at 600 
degrees C, it operated for 50 hours and durability was performed. 

[0080] Evaluation condition catalytic activity evaluation equips the exhaust air system of an engine with a 
displacement of 2000 cc with each catalyst. Operation for 30 seconds for 30 seconds by A/F=14.6 
(SUTOIKI condition) after that A/F=22 (lean atmosphere) 1 cycle deed, The average invert ratio was 
measured respectively, the average invert ratio in this A/F=14.6 (SUTOIKI condition) and the average invert 
ratio in A/F=22 (lean atmosphere) were averaged, and it considered as the total invert ratio. This evaluation 
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was respectively performed after the first stage and durability, and the following formulas determined the 
catalytic activity evaluation value. 
[Equation 1] 

( tetftJS! A n NOxiRgo - (MJKMtUnNOxSK) 

MxHit&iX) - xlOO 

C«H*SAdN0x«£iU 

( H C. C 0 4>P1t*> 



[0081] The catalytic activity evaluation result obtained as a total invert ratio is shown in Tables 3-5. 
Compared with the example of a comparison, catalytic activity of the example was high and it was able to 
check the effectiveness of this invention mentioned later. 
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[0082] 

[Effect of the Invention] When noble metals, Seria, and barium and a potassium are contained and some or 
all of noble metals is supported by Seria, the catalyst for exhaust gas purification according to claim 1 can 
raise the NOx purification engine performance under the lean atmosphere from which activity sufficient 
with the conventional catalyst is not acquired by raising NOx oxidation reaction required for NOx 
absorption, and can fully discover the function as a three way component catalyst after durability. 
[0083] In addition to said effectiveness, the catalyst for exhaust gas purification according to claim 2 can 
raise HC and CO activity further by combining a noble-metals support layer and a catalyst bed according to 
claim 1 with arbitration up and down. 

[0084] In addition to the above-mentioned effectiveness, the catalyst for exhaust gas purification according 
to claim 3 can raise NOx absorption further, when a copper support zeolite content catalyst is arranged to 
the upstream and it arranges a catalyst above-mentioned claim 1 or given in two to the downstream to an 
exhaust air air current. 

[0085] In addition to the above-mentioned effectiveness, the catalyst for exhaust gas purification according 
to claim 4 can raise the NOx oxidation engine performance and endurance further by making Seria into 
zirconium dissolution mold Seria further. 

[0086] When the catalyst for exhaust gas purification according to claim 5 specifies the content of a 
potassium and barium further, in addition to the above-mentioned effectiveness, the engine performance at 
the time of SUTOIKI will also be secured. 

[0087] By passing through the process which gave [ above-mentioned ] explanation, a potassium and barium 
can fully touch the interface of noble metals and Seria, and the manufacture approach of the catalyst for 
exhaust gas purification according to claim 6 can manufacture the catalyst for exhaust gas purification 
according to claim 1 which can fully demonstrate NOx absorptance by this simple. 
[0088] In addition to the above-mentioned effectiveness, the manufacture approach of the catalyst for 
exhaust gas purification according to claim 7 can make homogeneity further distribution of the noble metals 
to the inside of the catalyst for exhaust gas purification by limiting heat treatment burning temperature 
further. 
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**<r>ikit*.m (ho , -«Mt** (co) nxum 
mmm (nox) tJMfci-asHKaraaKfcffliwifttf 

[0 0 0 2] 
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«**fTis<o#*#xiwaiatii, (wt, 
t> r';-v^H*:j £*-.■*-> tft* 0 y-^smu 

<b N O x itHkftffla^+fri: & h t v» -9 Fal 

[0 0 0 3] ';->*H*CTUiMt*NOx 

TNOx^BcftLT^-ffc-t-S^O-C*'), <i> t -oli U 

CJ y^) ^B^T-NOxfcJfcffiiHtl-* 

[0 0 0 4] «Sr#Oft*W4(>Ot LTI±, «x.(*1*BI 
BB 63— 10091 9-?-&«U» IB (Cu) ^-b*+7-f 

[0 0 0 5] f&#Oft*Atl&*>Oi: LTIi, «iL 

If«f5- 1 6 8 8 6 0f£#i:, 7>?>^Sr6^ 
20 (P t)Ufii#$-£T9>*>*NOxiftJfc#4:LTfli 

[0 0 0 6] L*' L±tiWmW- 5- 1 6 8 8 6 0 
ura^$tt7t«SJi> NOxiRRl»**q^+fl-C**f: 

^fM¥5 - 2 6 1 2 8 7 5- 3 17 6 5 

2*ft«2lO ! #BI¥6-3 1 1 3 9-f-5r#lCT^*'K 

tLTv^ 0 f fc, ^f^^F6 - 1 4 2 4 5 8-f-5l:»iC{±, 

30 « t * if* IMJS MMC^H 3* * it r v » 4 . 
[0 0 0 7] 

xiRJRIiffi^+^-C*^. !|?H»^<ONOxiRlR14 

[0 0 0 8] i^C<0»iNOxiRiRMOtt«ttCJ3V»-C 
l±, 'J-^StHSC-CBRJlXLfcNOx SrX h Y ^r*4v»{i 

[0 0 0 9] ffioT, *%^C01W(±. &*<7>J$48itT-li 
+^ft ffrtt Sr ^ $ ft o 'J - > ^H^T iz H It * N O 
x?Hl:i4ilg*[6}-t £-£*.! t* J r-§. ^o=7cltt«ttL 

SWEaiF-tOfljS^aSrttftl-* ic** 0 
50 [0010] 



-2- 
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[0 0 121 tfc«Ett*OHCRU f COiSte*JE(=««l 

fc, •fc'jrt, /OJ«Aaof*iJi>Att^*, ^fg* 

•J gl4ix£^£ < t *> -«co#&JR £ * ■> A 

[0 0 13] »«311X»±2U|E*0«^# , ^» 
ikffll»««)NOxiRJRftffl«:3E»:5«**fc*t=, flt*& 

X 14 2 E*<3 Mtt * EB1- * - t * * 1~ * o 
[0014] SC. 1 - 3 l=|E««>ilHK2rxiWfc 

Bt*«4E«Og|^#*iHtffil)*«tl4, I»*JI1- 
3 v»rK*o*E*oSMK#*^bffiJimui»v»-c\ -fc 
•J 7 **, v ;i> ^ - "5 A @}#IS-b U 7"C£>4 Z. b t 
■fix, 

[0 0 15] fSHm\ ~4{CE<EO«^^j^fk 

ffl*«ONOxilMXteiB*K«>*fci«>tc» Sf*«5E« 

•K #**V>>A;&*0. l-2 0g, ^U^A^O. 1 
-10 0 gfab^i t *#®t"t-J>o 
[0 0 16] *»WOSMK#XiMfc«ttftKfflv»*»£ 

o. i g i*)'j?%\,*t+fr%=7t&f&i>mhti-r. io 

fcUMJSl L*fc!) 0. l-10g*»tLK. 
[0 0 17] *ME*fe*«>HSX«±£»*JI#1-*rt:a 
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tLTIi. tiS««-fi6. If «-»X»o*&**>$H* 

t> z> tz t> i:#±aic*^ v ;w 3 - r &i ffita Ltztis&r 

1L 5 0 g i •)^*^t+*fc*&«055-fM4 

sW^fti*. 3 0 0 gi i)^<«ffl-*-*4:tt«6fiT* f * 
"b*t4 *>ij> 5 0-3 0 0 gt-*SCi:^i L^o 
iO [0 0 18] *»W<0»f*3(r^»ftffl»«tHfflv» 

■fc'J 7(4, -e-0*fl-W-»5gL < li£SB;6 f 1g£-fbL-Tv> 

[0019] ^K-t'J r^itiSiSi ») l o - l 
oog-c*4:iWU>. l o g*st*£t=7cliii6 
20 (> L<<iNOxmfbBfe* $ +*^(f <bir*\ itUlOOg 

l-K5e3*L&v^ y^a-^Af)t^%#5- 5 0% 
T-&4- i: £ Lv»o v^n-^AO^e^^jfoEIS 
t44t, N O x RJRfHl N O x RffcS 

[0 0 2 0] TttE*<feJRtf5-» <> L < tt&tt*«b 'J T 
ffi«F?*t4«am:i), NOx«JRU«£«ftNOxBlfk 
m&tf^.KlS>* «E^^N0xiRl|Xf / Pffl^»4 o 
50 [0 0 2 1] *f&WO»m*"^^ftffl(!j!«SEUfflv^ 

&ITL--r, L*fc*)#**'J ^A* f 0. 1-20 

g,/«J^A* f 0. 1 — 10 0 gt'iJ iti'ffj L 
v> 0 iftj: »)^'^v»fl:/itNOx%J)X*6**+«-lc»?>n 

[0 0 2 2] **«2E«l«>i»SC*r^iMfcffl(»«|t 
14, iS^lE«tW)H!«E8At, *&JRtt««Bt4:ia 
*-g-*?-^Tfi&475 J , HJEAJf ^U-'BllOEeii, ±@(c 

40 A^TilUBe^efiLr fc, f tz^<r>mx-^>^ri>. 

[0023] frEft-^JSttaSB^oft^fliicii, 6 
n->^A^7y'>A!>>t,S4SJ: »)^I4^4^ 

#u#fcitiitf#niRjg3*Lfcv»jj*, o. igi»)^ 
v^t+^-^HTclitl^Cjn-f, 10gJ:»)|5-<«fflL 
■Ct3fr*«rttl6|fc|±l**e)tL«v».ft*»'btt«tl L*>^l) 
50 0. l-i0g*«ffiU». SfcSWS*IBifi:ii* 
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[0 0 2 4] S»«WWIB1>«)*&«*fi*M-4fcl«)0 
U WUiSttT* 5 Lv>o IHHtifcXm*** 

* jt * u#±«tc** y*3i7« jsai 1 1 an r * 

L*fc>K 5 0 g J: <0&%^t+frtt£m<?>fr$mtf 
#"btv-ft:1t^^eTt> 3 0 0 g i 8lv*T fetfe 
tit&TWkbtlb&frb 5 0- 3 0 0 gX'b&Z tfiW 

[0025J ttz. m*m3tm<o&wiz&^r, *mc 

tet6fa±tt*fcft4v*j&5i»fc||Mfcffifl:i L*fc9 1 0 0 
-3 0 0 gj&*»* Lv>. ««tflHtX0WAtt*fil±#* 
£fc*I>U, ffilxIfC o, Ca, P, Ce, Nd^^iStJD 
Ltt±v> 0 -f^-v'T h t LTI±, Cu-ft^M© 

it, Wx.M\ -f K K 

[0 0 2 6] SRCufiJHf*?* MMKfc. 

* 1 X li 2 fEffcOtett £ ftft Stt U » LTTM UK 
S-T-S. ^t^Kt* *) , taixlf 1 gO«j|3 ? 
rtU2*0||j!«*S6*LTB1Ii-**i£*, «IfE2tt<7) 

5e£*L-f, Wxtf-e-*-^ KitTffilt^BlcTttll*** 
[0 0 2 7] *»W-Cfflv^tL«||fcjattafl:kLTJi. & 

0, IHMtfcflm^ott 
MElfi»* t *#<*»), JE#ffl£fcWx<b*v*f.:*!>iI&i|i 



(4) ftfflW- 8-281106 

6 

[0 0 2 8] *&HO«fttfxMKHBMtt*Wk1-«K 
JO [0 0 2 9] ft K> W*^6fEffcO#l^#**jtKbffi«i» 

[0030] ttz. m^7tm<r>m^'^mtmmm 

20 3kt*\z.i>1z*)* &j£i&ft£3 0 0-6 6 Otttii 
[0 0 3 1 ] MttMSJSKti-ftfrfefc L-TIi, ms, 

tt<oa*«ffln;t* f HC5U''NOi t:iti-*)*flttt 

50 [0 0 3 21 ->'*3i7AliI-b'J TOfR&* 

fttttfKRJtSftfcv^*, WAtf, -t'J^A, -»33 

K7>t-9A^>^x>^iii|LtMt»^l£t 

u^m, «oa-r ****** *. 

[oo3 3] ttz, ±ia*fta»±, aftxttajcaiT 

T'ff&V^ -?-(7>^i£Sl±, 3 0 0t-6 0 0'C#ffi 

l<* 3 o ox;*imtzt£i*i> s &iVtot%b-r, 600 

40 [0 0 3 4] 

i>—m<r>n&%,k. -t'JTt, /x*'J ^^RTfi] -7 A t 

^TM#^*^-t-i> C:i:tcJ: «K NO xiRJR(C.£>l|^N 
O x^b^rt:-?r|fi)±$-tir4o 7^5^* 'J 7A 

t* ? v »#Jgt-tV T iOlP-BUft-?-*.! tT% /<U-7 

50 t> NOxiSJR^^Si*, *»o»Xtft<>ttHlltttl6*fiT 
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[0 0 3 5] ffi:, ***2e*o»«3tr^jSKtffll!fc«t 
A £ ±Kft&JKS#ltt«* B t * a* 

«ftffltStt«>?*i. -*8!«eB4'Oft£JS 
(i, Ml-HC&tfCOOK'ftfc'teiiU NOxWlx^ 

OWI»«t(IT**ifc*. *S«E«*WBU«i, *>J 

[0 0 3 6] W*«3f£«<Oi#&2fxiMfc;ffl 
tt«t;58LT. fi6*(±, WxtfCuffi**-*:*?* MM* 
OWNOxiMtliMifc, Pt-7>^#«*<0N0x 
WDUMfctt-e-oWte-t* »ftt»*^fOHC/NO 

(i U - > T-SUt^ff Sr tT o t N O x «JR*d«|&« Kit L 

IfC uJ&J#-fc**5'f hfc&aT-NOxi&llXK^M&NO x 
OKIb^a-^^t-itfi 1 L T N O x *JR#0« § SrHttt L 

M^^HC, NOx, O2 M^ftUv^^ti 

[0 0 3 7] luffi:, **3UiE*w>awt3!r*»ffcfli 
j)MK(i , -t >; r rt* v * n ^ * a @ ftfi-i: r T** * i t 

[0 0 3 8] ««J»5IBfl«>J»*^jJKtffl 

X -5 tcH5e1--5> £ fc K X »K * W *8#<7>1£i!t£?S# t 
ooNO xl&J|X14it££#& 0 
[0 0 3 9] ffc, HS#«6K«Og|^#*iHfcfl§«flf 

L, A-'J^AU'J'JA ti ? $JttiN O x IS 
[0 0 4 0] W**7fattO#M^#*iMfc«tt« 
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-6 0 0CtH5Et4;ti:,tt), *&««>5frSx14*ffl 

"To 
[0 0 4 1 ] 

ho 

ffittT*5-Hfr*KW*n-;;«>A (Rh) 

L, IMtfM 0 OTCflWMLt, RhtB^FSttT 

2 . 0 M%T* o fco fS1tr )V 5 tftftCy; h n v 
T5>6^ (Pt) U (£*LfcSL 4 0 

otr-iWttSLt, p tfi»iSttr*5-*-»* (» 

*B) -<7>^*BOP tiSSl±4. 01i%T- 

*ofco .hERhfittSttT <»*A) 1 0 

8g, Ptfflj|fitt7Jl'?tS* (ft*B) 5 3 lg, 
iStt-t 'J 1 8 0 g, fe&T)H 8 1 g, * 

9 0 0 g Srirax-CfiBIS**-^ 5 *U!IXL, «-fr#»L 

20 Ht-'Ufiflt (1. 3L, 4 0 izttmz 
•£> £fufcl-T*;l'flO&*i|OX7y-£IR^|&^Tl 

3 Ot-Ptitfcll, 4 0 0t-CmHIML-C3-h 
ilil 0 0 g/L-fiffo*m*#fc. iRn- 
ItloOg/L-fifrolffl-i:, Sf*^AtSS 

SLT5g/L> 2 0g/Lf*ot o 
[0 0 4 2]. ftjfcft 2 

TlOg/L, 4 0 g/L t LfcJ3L*H*. HiSt^ltW 

[oo43] ^mm 3 

* (»*C) *#7t„ ISy>3-fABM-fc'J7S 
LTZr/Ce = 5/9 5t*cfc„ c:<7)v^n^^A 

40 @?§a-ir >; r^*c 1 0^14 -t r^*035> 

[0 0 4 4] UteCT 4 

Z r/C e = 4 0/6 0 <0 v ;u n- Ag^M-t 

- «> A @T§M-b T^*D Sr^JS^B 1 Oj&14-fc T©* 

[0 0 4 5] HigCT 5 

50 Stt-t';r»*u->*-hn^r>5>&ft (Pt) tK?§ 
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***«U |E«Lfc»x 4 0 0CflB|H«Lt, 
P t li«P«tt-t 'J T^* (»*E) *»fco -IW^*E 
<7)Pti£gf42. 0*fi%T*o^o fligfllll X'&btl 
fcRhIl»fitt7*5tft* (»*A) 108gfcPt 

ffiifiSttr^?-*-** (»*B) 3 5 1 g, ±ep tfi 

»?S14-t'JT^* (»*E) 180g, gtt7^US 
*2 6 1 g, *9 0 0 g«r*nx.T«tt--K-^5 A-KSX 

a-f-fxfOSt^'J^ffl* (1. 3L, 4 0 0-b 

mRv»T13 0tTttUft, 4 0 0tt-lB|B« 
*Ua- hSfiSl 0 0 g/L-ffl»0*f»*#«:. 

0 0 g/L-S#o##U*St*'J>>Ai:»BE/N* 
yjAoa-MtjWKtr-MlL, 4 0 0tf 

LT 5 g/L, 2 0g/Lt-*ofc„ 
[0 0 4 6] *Jfefll6 

Hi&fl) 5 oste-fc 'J r *) (cjgjftffl 3X'&bti 

[0 0 4 7] jfejfcffl 7 

A) 7 2gkPtfi»ffitt7Jl'5tft* (»*B) 3 4 

8 g, ffi14-t';T©*l 2 0 g, ««T 6 0 
g> IS^'^Al 2 4 g, ft*;t'J')A4 2 8 g,* 

9 o o gmaz.Tm&#-)n /h:sau a**i*L 

'J -ffifcfffco :<0X7 'J -ffiSrn-f'-f i7 ^ 
FR* /'JAgft (1 . 3L, 4 0 0t*) CtttS 
^ztUT^^rtO^fyox^M-fc^Bk^Tl 

3 ox:-cft*n,fcfit» 4oox;T-mra«Lt3-h 

HKfi7 5 g/L-aft<OTI»«EI;^:. *Stt*m«f 
«0 * 'J O A &. Of / < V A o ^-*fi 14 , # * ®cf b«r t 
LT5g/L, 2 0 g/LX'&ofZo UMM1 r-&hti 
fcRhffi^ffittT^ (»*A) 108gtPt 

S«FiS1tr;v5^t&* (»*b) 5 4 o g, flHt-tur 

8 0 g, -7-^*7 2g, 7fc9 0 0 g£ 

*p x r «te# - ;p 5 * icSA L , lt^7>j- 
?k*#^ 0 io^.v«;-fK^±ie7 5 g /L-a#u# 

Tl 3 0*CT<e«IL^, 4 0 O'C-CllSfiiJ&J&LTjL 

1112 5 g/L-ffi#0»«5jr*iMfcffl*tfc*»fco 
[0 0 4 8] Hifcfll 8 

[0 0 4 9] JtKffl 1 
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A) 1 0 8 gtP tlij*iSttTrt'5-*-»* (»*B) 5 
3 1 g, f&1iT^$-7-©*2 6 1 g, tK9 0 0 gSrfiDx. 

flc ( 1 . 3L, 4 0 0-tiW) »:ftlfS*, SaiSfcU-C-fc 

4 0 0tfmH«SLT3-Hlil0 0g/ 
L-fflfl«0*m*»fco iil 0 0 g/L-fflfls<0*m 

uim* y ^Atw'j * A*>a#-*»«*-£« l, 

il±. ***fkWU*HLT5 g/L, 2 0 g/LT-* 
[0 0 5 0] Jfc«« 2 

Htm i t-#^> r h m.wm®LT )i> i (»* 

A) 108gkPta#itt7*5tft* (»*B) 5 
3 1 g>.j&tt-t';T^*l 8 0 g, ffi^JPitf^S 
1 g, 7X9 0 0 g£SnxT{814**-.fc- 5 )H:SAL, a 
mLt^7')-$4^Co iO^^y-jftta— f 
20 <x 7 -f hSt/'JXS* (1. 3 L, 4 0 0-t^) K 

i/'T13 0W(6*U«, 4 0 CCT'lBtW^gELT 
3- bUSfil 0 0 g/L-fi#03MK#*iMbffll!*» 

[0 0 5 1] *Jfe0!l 9 
ftttT ;U 5 ■T'iK'^U •>' - F D v* T > 5 > /< 9 V 7)C}§ 
?E*^SL, *£*LfclSfe, 4 0 0tTl«fl|**LT, 
PdfflJ«S1tT^5-J-»* (»*F) i&tz 0 iWf* 
FOP d$$li 4 . 0 ^KPdffiSFrS 
JO ttr^^-T-^* (»*F) 6 3 0 g, fttt-t'J7»*l. 
80g> fiHtT^5^©*9 0g, *9 0 0 g^riJDx.T 
mi4 ^ X A L , a^BW LTX7')-«[*# 

(i. 3L, 4oo-t^) ic#*$^r, ^siatur-t* 
\*w&m<nx? V -iw&^x i 3 ot:tefLfc 
a, 4oox;tmHMLt3-niii oog/ 

LHH*tf>*J-JH-*»fco IE100 g/L-fi^O^ 

i£*Lfe«, 4 o ott-i nmm®.\,xm%ir z-mtm 

Sl±> &*mm^&$.\^X 5 g/L, 2 0 g/L "Cafe 

[0 0 5 2] 1 0 

TlOg/L, 4 0g/LtLf:Mli, 9 t |S| 

[0 0 5 3] 1 1 

*C) 4|titffiI9 0ffi1t-t'JT»3|5«>*»*>l)HfflV»fcJa 

50 fl-li, *ife^I9 tl«l»i:Lt, ^MK^^jWtfflttlltiffl. 
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[0 0 5 4] « jfeffl 1 2 

mmm a <b *ut * - ^ h mm* u t*&* m 
*d) £*jtM 9 oisit-t u t#*ot>*5 *) izm^tzU 
tut, nmm9 tmrn-tr. m%if *mtmmm*m 

[0055] 1 3 

S-iTtU S£«L£f*L 4 0 0tfltH«SUt, P 
Pda6*li4. 0 o£ 0 *JS0!]9 f|f <b*lfc 

p dti^rSttT^^f-^* <*j*F) 4 5 0 g , ±tep 

diU^rS^-l:'; T%f£ WMO 18 0g, rS14T^§ 
7^*2 7 0 g, 7fc9 0 0 g SrJPx.T6Stt*'-^5 )V{Z 

jgi-n-f^xvORt/'^fifr (1. 3L, 4 0 
0-t;u) -£%mzx*.)i<fo<r)frM<r>*7 
-iWOB^Xl 3 CC-CtBfcLfcflL 4 0 0tt-m 
FB5«^LT3- Hlf 1 0 0 g/L-£&0*m£» 
fc. 1S1 0 0 g/L-fift(0|tfii:ftS* U t» 20 
&/*<J^Acoa£-7ici£)££-£TgU te»Lfcf^, 4 00 

tt- 1 ^isLtsm*-xMsi»«^iifco mm® 
mi 5*<o* >; ^asu'au ^aos-**!*, 3-*&ft 

ftl:MU5g/L, 2 0g/Lf*o^ 
[0 0 5 6] HJfetfB 1 4 

*o *nwm\ s<F>ft&*')T'&iz.<r>frt>*)\zm^tz 

[0 0 5 7] HJfeflJ 1 5 JO 
Xtttil 9 "C» hfltzY- A fi«p®tt T *< 5 -MR* <»;fc 
F) 4 2 0 g, ffit£-fc'J7i&*l 2 0 g. «14T^5f- 
&*6 0 g, 1 2 4 g, S^']fA4 2 

8g, tK9 0 0 gfcijnx.TSfc'Hi*'-^ M-SAU is 

4 VSl^S ') *JS# (1. 3L, 4 0 0-t^) \Z 

v>T 1 3 0X:X'&MLtz&, 4 0 0ttmHMLT 
3-h^*fi7 5 g/L-Jfl#OT«*«*»fc. 

l:»ILT5g/L, 2 0 g/L-eabofCo *tfeflH 9 T* 
»«btl^Pda^F?§14T;U5^^* (»*F) 630 

g. rStt-t'; t***i 80g, ffiteT*3-*-»*9 o 

g, 7K9 0 0 g*SPxTJS1i**-^$;H;ftAL, ffi-g- 
WLTX7'J-$S:ftto v V-ffiSr ±157 5 

g/L-iH#tcft-«£-ti\ ^Sitcr-b;n^o^*iox 

7';-£Ifc»)|&^Tl 3 OtlfKftLfca, 4 0 0tf 

fz a 50 
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[0058] mmm 1 6 

Xifcffll 5tc*Jt4±«*a*TJi»M»tt LT, TUfffi 
««Sr±eftl!«Ei: LT, a- MI*>±T£i£lci-*W*1- 

[0 0 5 9] Jt««| 3 

mmm 9 e> ti^ p d nsnsttT * = 

F) 6 3 0 g, ffittT 2 7 0 g, *9 0 0 g 

ng* (i. 3L, 4oo-bJv) a»at 
izx-tnspi<7>$m<?>x?i)-mt)m^x l 3 oiCT-e: 

4 0 0tfmra«LT3-h@Iil0 
0 g/L-fflfls*>*ra*»fco lilOO g/L-ffiffc 

«u e*Lfct*» 4oott-ii^iy]fttLt 1 
xfritmmmifttzo skam***?* wa&w) ■> 

AO-g-*4l±, #*«ffc»Ul*»LT5 g/L, 2 0g 

[0 0 6 0] JtScCT 4 
Hifcftl 9 Ti# hiXtzPd T )\> 5 (ft* 

F) 6 3 0 g, fitt-t'Jr»*18 0g, ffitt7*5t 
$-3fc9 0 g, *9 0 0 gSriJDx.TfiB'tt'-K-fl'SJH-SA 

n-T'-f h5?*^ 'J^gft (1. 3L, 4 0 0-b 

jR»)i£?v>-r 1 3 ot-ciaiLfca, 4ootfimrai 

J£L-Cn- Kg»5l 0 0 g/L -ffi#0#MK*f*iHfc 
[0 0 6 1] StJfe0IJ 1 7 

0. 2*;u/L<05«®t#B7K?#ifc5. 2 k g fc-tf^-v-f h 
i&*2 k gtZfc&LxmWLtzfe. r£&-tz>vmi3 

mm^i&Ltz^ cua«F-tf+v^ 

* (^H) «r»^o Z<r)ffij£H<?>CuWtmii.5%X'$> 
■otZo Z<DCutm*'*7'( h©* (»*H) 8 1 0 
g, v'j *V> 0%) 4 5 0 g, ?Jc5 4 0 g 

Srmi4**-^5 ;H:SAL« S&WLTX7 'J -jKS: 

flt(l. 3 L, .4 0 l-f-f^f 

)^\*i<r>&M<r>**7 v - z^^x \ 3 ox:xigteL.tz 

'ik- 4 0 0tt-mWMLT, 3-Hlf3 0 0 g 
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